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Macrocvclic compounds in the prophylactic treatme nt of AIDS 

This invention relates to a new use of known macrocvclic compounds in the prophylactic 
treatment of acquired immunodeficiency syndrome (AIDS). 

5 

AIDS is characterized by a degeneration of the patient's immune system, making the 
patient susceptible to opportunistic infections such as pneumonia which generally lead 
to death. 

io Current theory suggests that the human immunodeficiency virus "(HIV) causes AIDS. 
However, patients infected with HIV can remain healthy for several years before 
developing the symptoms of AIDS. 

The drugs presently administered to patients infected with HIV and to patients suffering 
is from AIDS include 3'-azido-3'-deoxythymidine (AZT, Retrovir), which interferes with 
viral replication. However, it is frequently toxic, and after a few months of treatment 
AZT-resistant mutants of HIV appear (Karpas et al, Proc Natl Acad Sci USA, 89, 
pp835 1-8355). Furthermore, patients infected with HIV who are treated with AZT 
generally go on to develop AIDS eventually. 

There is therefore a need for a drug which is effective or more effective in the 
prophylactic treatment of ADDS (by which we mean that the treatment defers the onset 
of AIDS in patients infected with HIV), which is less toxic than current therapies, and 
which can be used in patients who have grown resistant to treatment with AZT. 

25 

European Patent Application 184162 discloses a number of macrocvclic compounds 
which are indicated as immunosuppressants. The compounds may be described as 
derivatives and homologues of the basic structure 12-(2-cyclohexyl-l-methylvinyl)- 
13,19,21,27-tetramethyl-ll,28-dioxa-4-azatricyclo[22.3.1.0 49 ]octacos-18-ene, and include 
jo l7-allyl-l,14-dihydroxy-12-[2-(4-hydroxy-3-methoxycyclohexyl)-l-methylvinyl]-23,25- 
dimethoxy-13,l9,21,27-tetramethyl-ll,28-dioxa.4-azatricyclo[22.3.1.0 4 - 9 ]octacos-18-ene- 
2,3,10,16-tetraone (FR-900506, FK 506) and 16-allyl-l,13-dihydroxy-ll-[2-(4-hydroxy-3- 
methoxycyclohexyl)-l-methylvmyl]-2124<limethoxy-12,18,20,26^tetramethyl-10.27-dioxa^ 
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azatricyclo [21.3.1.0 4 - 8 ]octacos-17-ene-2,3,9,15-tetraone (FR-900525). Many other 
macrocyclic compounds of this class have since been disclosed both synthetically derived 
from the compounds of European Patent Application 184162 (see International Patent 
Application WO 89/05304) and from fermentation (see European Patent Applications 
s 349049 and 349061). 

International Patent Application No WO 91/04025 discloses a number of macrocyclic 
compounds believed to be antagonists of the compound FR-900506 in the treatment of 
diseases involving immunodepression, and AIDS is mentioned generally. However, there 
io is no suggestion of any prophylactic activity. 

It has now been found that derivatives or homologues of the basic structure 12-(2- 
cyclohexyl-l-methylvmyl)^ 

octacos-18-ene are useful in the prophylactic treatment of AIDS. 

15 

Thus, according to the present invention, there is provided the use of a derivative or 
homologue of 12-(2-cyclohexyl-l-methyIvinyl)-13,19,21,27-tetramethyl-ll,28.dioxa-4- 
azatricyclo[22.3.1.0 4 - 9 ]octacos-18-ene as active ingredient in the manufacture of a 
medicament for the prophylactic treatment of AIDS. 

A group of such derivatives or homologues which may be mentioned are those having 
immunosuppressive activity. It is especially unexpected that compounds having this 
activity find utility in the prophylaxis of AIDS. 

25 A preferred group of derivatives or homologues which may be mentioned are the 
compounds of formula I, 
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wherein the vicinal pair of substituents [R 1 and R 2 ] represent two vicinal hydrogen 
atoms, or form a second bond between the vicinal carbon atoms to which they are 
attached; 

5 R 7 represents H, OH, protected hydroxy or alkoxy C^; 
R 10 represents alkyl or alkenyl C^; 
X represents O, (H,H), (H,OH) or -CH 2 0-; 
Y represents O, N-NR n R 12 or N-OR 13 ; 

R" and R 12 independently represent H, alkyl C^, phenyl or tosyl; 

10 R 13 represents H or alkyl C 1-6 ; 

R 20 and R 21 independently represent O, or they may independently represent (R^H) 
and (R 21 a,H) respectively; R 20 a and R 21 a independently represent OH, protected 
hydroxy, alkoxy C w or OCH 2 OCH 2 CH 2 OCH 3 ; in addition R M a and R 21 a may together 
represent an oxygen atom in an epoxide ring; 

15 R 23 represents H; 
n is 1 or 2; 
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in addition to their significances above, Y, R 10 and R 23 , together with the carbon atoms 
to which they are attached, may represent a 5- or 6-membered S- or O-containing 
heterocyclic ring, which may be saturated or unsaturated, and which may be substituted 
by one or more groups selected from alkyl C 1-6 , hydroxy, alkyl C 1j6 substituted by one or 
s more hydroxy groups, alkoxy C^, benzyl and -CH2Se(C 6 H 5 ); 

in addition, when the vicinal pair of substituents [R l and R 2 ] represent two vicinal 
hydrogen atoms, then R 7 and Y may together represent the group -0-N(0) m = wherein 
the N atom is bonded to C16 and m is 0 or 1; 
and pharmaceutical^ acceptable salts thereof. 

10 

Pharmaceutical^ acceptable salts of the compounds of formula I include acid addition 
salts (for example hydrochloride), of any amine groups present. 

Compounds of formula I in which X is (H,H) are known from International Patent 
is Application No WO 91/02736. Compounds of formula I in which R 7 and Y together 
represent the group -0-N(0) m = are known from International Patent Application No 
WO 92/03441. 

Preferred groups of compounds of formula I include those in which: 
-o R 10 represents methyl, ethyl, propyl or allyl; 

at least one of R^a and R 2l a represents OH or OCH 3 ; 
n is 2; 

any ring formed by Y, R 10 and R 23 is a pyrrole or tetrahydrofuran ring; and 
R 7 is H or OH. 

25 

Specific derivatives of 12-(2-cyclohexyl-l-methylvinyl)-13,19,21,27-tetramethyl-11.2S- 
dioxa-4-azatricyclo[22.3.1.0 49 ]octacos-18-ene which may be mentioned include: 
1 7- Allyl- 1, 14,20-trihydroxy- 1 2- [2-(4-hydroxy-3-methoxycyclohexyl) - l-methylvinyl]-23,25- 
dimethoxy-13,19,21,27-tetramethyl-l^^ 
30 2 ? 3, 10, 16-tetraone, 

17-Ethyl-l, 14,20-trihydroxy- 12-^ 
dimethoxy-13,19,21,27-tetramethyl-ll,28-dioxa-^ 
2,3, 10, 16-tetraone, 
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17-(l-Hydroxyprop-2-enyl)-l,14,20-trihydroxy-12-[2-(4-hydroxy-3-methoxycyclohexyl)-l- 
methylvinyl]-23,25-dimethoxy-13, 19,21, 27-tetramethyl-l l,28-dioxa-4- 
azatricyclo[22.3.1.0 4 - 9 ]octacos-18-ene-2,3,10,16-tetraone, 

17-(2,3-Dihydroxypropyl)-l,14-dihydroxy-12-[2-(4-hydroxy-3-methoxycyclohexyl)-l- 
s me thylvinyl] -23, 25-dimethoxy-l 3, 19, 21, 27-tetramethyl-l l,28-dioxa-4- 
azatricyclo[22.3.1.0 4 - 9 ]octacos-18-ene-2,3, 10,16-tetraone, 

17-Ethanalyl-l,14-clihydroxy-12-[2-(4-hydroxy-3-methoxycyclohexyl)-l-methylvinyl]-23 
dimethoxy-13,19,21,27-tetramethyl-ll,28-dioxa-4-azatricyclo[22.3.1.0 4,9 ]octacos-18-ene- 
2,3, 10,16-tetraone, 

io 17-Allyl-l,2,14,16-tetrahydroxy-12-[2-(4-hydroxy-3-methoxycyclohexyl)-l-methylvinyl]- 
23,25-dimemoxy-13,19,21,27-tetramethyl-ll,28-dioxa-4-azatri^ 
ene-3,10-dione, and 

17-(2-Qxopropyl)-l,14-dihydroxy-12-[2-(4-hydroxy-3-methoxycyclohexyl)-l-methylvinyl]- 
23^-dimethoxy-13,19,21,27-tetramethyl-ll,28-dioxa-4-azatricyclo[22.3.1.0 4 - 9 ]octacos-18- 
is ene-2,3, 10,16-tetraone, 

this latter compound being of particular interest. 

Specific immunosuppressive derivatives of 12-(2-cyclohexyl-l-methylvinyl)-13,19,21,27- 
tetramethyl-ll,28-dioxa-4-azatricyclo[22.3.1.0 4 - 9 ]oaacos-18-ene which may be mentioned 
20 include: 

17-Allyl-l,2,14-trihydroxy-12-[2-(4-hydroxy-3-methoxycyclohexyl)-l-methylvinyl]-23,25- 
dimethoxy-13,19,21,27-tetramethyl-ll,28-dioxa-4-azatricyclo[22.3.1.0 4 - 9 ]octacos-18-ene- 
3,10,16-trione, 

17-Propyl-l-hydroxy-12-[2-(4-hydroxy-3-methoxycyclohexyl)-l-methylvinyl]-23,25- 
25 dimethoxy-13,19,21,27-tetramethyl-ll,28-dioxa-4-azatricyclo[22.3.1.0 4 - 9 ]octacos-18-ene- 
2,3, 10,16-tetraone, 

17-Allyl-l-hydroxy-12-[2-(4-hydroxy-3-methoxycyclohexyl)-l-methyhTOyl]-23.25-dimethoxy- 
13,19,21,27-tetramethyl-ll,28-dioxa-4-azatricyclo[22.3.1.0 4 ' 9 ]octacos-18-ene-2,3,10,16- 
tetraone, 

so 17-Ethyl-l,14-dihydroxy-12-[2-(3,4-dihydroxycyclohexyl)-l-methylvinyl]-23.25-dimethoxy- 
13,19,21,27-tetramethyl-ll,28-dioxa-4-a2atricyclo[22.3.1.0 4 - 9 ]octacos-18-ene-2,3,10,16- 

tetraone, 
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17- Allyl- 1, 14-dihydroxy- 12^^ 

13,l9,21,27-tetramethyl-ll,28-dioxa-4^ 

tetraone, 

17-Ethyl-l,14-dihydroxy-12-[2-(4-hydroxy-3^ 
s dimethoxy-13,19,21,27-tetramethyl-n,28-^^^ 
2,3,10,16-tetraone (FR-900520), and 

17-AUyl-144-dihydroxy-12-[2-(4-hydroxy-3-methoxycyclohexyl)-l-m 
dimethoxy-13,19,21,27-tetramethyl-ll,28^ 
2,3,10,16-tetraone (FR-900506), 
io this latter compound being of particular interest. 

The derivatives and homologues for use in the invention may be administered by any 
convenient means. For example, they may be introduced parenterally by injection eg 
intravenously, intramuscularly or subcutaneously; orally; by inhalation eg in the form of 
is a pressurised or non-pressurised powder formulation; topically; or by plasmapheresis. 

Examples of suitable adjuvants, diluents or carriers are: 

for tablets, capsules and dragees - microcrystalline cellulose, calcium phosphate, 
diatomaceous earth, lactose, starch, talc or stearic acid; 
zo for injectable solutions - water, alcohols, glycerin or vegetable oils; 
for inhalation compositions - lactose. 

The compositions may also contain suitable preserving, stabilising and wetting agents, 
solubilisers (eg a water-soluble cellulose polymer such as hydroxypropyl methylcellulose, 
2s or a water-soluble glycol such as propylene glycol), sweetening and colouring agents and 
flavourings. The compositions may, if desired, be formulated in sustained release form. 

The dosage administered will vary with the compound employed and the mode of 
administration. However, in general, satisfactory results are obtained when the 
30 compounds are administered at a dosage which produces a concentration in the blood 
stream of from 0.1-150/xg/ml, preferably l-lSOjxg/ml. 
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For man the indicated total daily dosage is in the range of from O.lmg to 3000mg and 
preferably from lmg to 2000mg, which may be administered, for example, in divided 
doses from 1 to 6 times a day or in sustained release form. 

5 According to a further aspect of the invention, there is provided a method of 
prophylaxis of AIDS, which comprises administering a therapeutically effective amount 
of a derivative or homologue of 12-(2-cyclohexyl-l-methylvinyl)-13,19,21,27-tetramethyl- 
ll,28-dioxa-4-azatricyclo[22.3.1.0 4 ' 9 ]octacos-18-ene to a patient infected with HIV. 



io Biological Activity 

The biological activity of the derivatives and homologues for use in the invention may 
be demonstrated using the methods disclosed by Karpas et al, Proc Natl Acad Sci USA 
89, pp8351-8355. Karpas et al demonstrated therein that FR-900506 interferes with HIV 
production and selectively inhibits the growth of uninfected cells. 
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Claims: 



1. The use of a derivative or homologue of 12-(2-cyclohexyl-l-methylvinyl)- 
13 i 19,21,27-tetramethyl-ll,28-dioxa-4-azatricyclo[22.3.1.0 4 ' 9 ]octacos-18-ene as active 

s ingredient in the manufacture of a medicament for the prophylactic treatment of AIDS. 

2. The use as claimed in claim 1, wherein the derivative is an immunosuppressant. 

3. The use as claimed in claim 1 or claim 2, wherein the derivative is a compound 
io of formula I, 




wherein the vicinal pair of substituents [R 1 and R 2 ] represent two vicinal hydrogen 
atoms, or form a second bond between the vicinal carbon atoms to which they are 
attached; 

15 R 7 represents H, "OH, protected hydroxy or alkoxy C^; 
R 10 represents alkyl or alkenyl C^; 
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X represents O, (H,H), (H,OH) or -CH 2 0-; 
Y represents O, N-NR n R 12 or N-OR 13 ; 

R 11 and R 12 independently represent H, alkyl C 1-6 , phenyl or tosyl; 

R 13 represents H or alkyl C 1<6 ; 
5 R 20 and R 21 independently represent O, or they may independently represent (R^H) 

and (R 21 a,H) respectively; R 20 a and R 2l a independently represent OH, protected 

hydroxy, alkoxy C lJ$ or OCH 2 OCH 2 CH 2 OCH 3 ; in addition R^a and R 21 a may together 

represent an oxygen atom in an epoxide ring; 

R 23 represents H; 
io n is 1 or 2; 

in addition to their significances above, Y, R 10 and R 23 , together with the carbon atoms 
to which they are attached, may represent a 5- or 6-membered N-, or O-containing 
heterocyclic ring, which may be saturated or unsaturated, and which may be substituted 
by one or more groups selected from alkyl C^, hydroxy, alkyl C 1-6 substituted by one or 
is more hydroxy groups, alkoxy C 1-6 , benzyl and -CH£e(C 6 H s ); 

in addition, when the vicinal pair of substituents [R 1 and R 2 ] represent two vicinal 
hydrogen atoms, then R 7 and Y may together represent the group -0-N(0) m = wherein 
the N atom is bonded to C16 and m is 0 or 1; 
or a pharmaceutical^ acceptable salt thereof. 

20 

4. The use as claimed in claim 3, wherein R 10 represents methyl, ethyl, propyl or 
allyl. 

5. The use as claimed in claim 3 or claim 4, wherein at least one of R^a and R 21 a 
25 represents OH or OCH 3 . 

6. The use as claimed in any one of claims 3 to 5, wherein n is 2. 

7. The use as claimed in claim 3, wherein any ring formed by Y, R 10 and R 23 is a 
so pyrrole or tetrahydrofuran ring. 
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8. The use as claimed in claim 1, wherein the derivative of 12-(2-cycIohexyl-l- 
methylvinyl)-13,19,21,27-tetramethyl-ll,2^ 

is: 

17-Allyl-l,14,20-trihydroxy-12-[2-(4^ 
s dimethoxy-1349,21,27-tetramethy^ 
2,3, 10, 16-tetraone, 

17-Ethyl-l,14,20-trihydroxy-12-[2-(3,^^^ 

dimethoxy- 13, 19,21,27-tetramethyl-l l,28-dioxa-4-azatricyclo[22.3. l.O'^Joctacos-lS-ene- 
2,3,10,16-tetraone, 
io 17-(l-Hydroxyprop-2-enyl)-l,14,20-trihyd 

methylvinyl]-23,25.dimethoxy-13,19,21,27.tetramethyl-ll,28-dioxa-4- 
azatricyclo[22.3.1.0 4 ' 9 ]octacos-l8-ene-2,3,10,16-tetraone, 

17-(2,3-Dihydroxypfopyl)-l,14-dihydroxy-12-[2-(4-hydroxy-3-methoxycyclohexyl)-l- 
methylvinyl]-23,25-dimethoxy-13,19,21,27-tetramethyl-ll,28-dioxa.4- 
is azatricyclo[22,3.1.0 4 ' 9 ]octacos-18-ene-2,3,10,16-tetraone, 
17-Ethanalyl-l,14<Iihydraxy-12-[2-(4^ 
dimethoxy- 13, 19,21,27-tetramethyl^ 
2,3,10,16-tetraone, 

17-Allyl-l,2,14,16-tetrahydroxy-12-^ 
20 23,25-dimethoxy-13,19,21,27-tetram 
ene-3,10-dione, or 

17-(2-Oxopropyl)-l,14-dihydroxy-12-[2^4-hy^ 
23,25-dimethoxy-13,19,21,27-tetrame^ 
ene -2,3,10,16-tetraone. 

25 

9. The use as claimed in any one of claims 1 to 3, wherein the derivative of 12-(2- 
i^clohexyl- 1-methylvmyl)- 13, ^ 
octacos-18-ene is: 

17-Allyi- 1,2, 14-trihydroxy- 12-[2-(4-hydroxy-3-methoxycyclohexyl)- l-methylvinyl]-23,25- 
30 dimethoxy- 13,19,21,27-tetramethyl-ll^ 
3,10,16-trione, 
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17-Propyl-l-hydroxy-12-[2-(4-hydroxy-3-methoxycyclohexyl)-l-methylvinyl]-23,25- 
dimethoxy-1349,21,27-tetramethyI-ll,28-dioxa-4-azatricyclo(22.3.1.0 4 - 9 ]octacos-18-ene- 

2,3,10,16-tetraone, 

17-Allyl-l-hydroxy-12-[2<4-hydrc^-3-memox^ 
s 13,19,21,27-tetramethyl-ll,28-dioxa-4-azatricyclo[22.3.1.0*- 9 ]octacos-18-ene-2,3,10,16- 

tetraone, 

17-Ethyl-144Hiihydroxy-12-[2<3,4-dihydroxycyclohexyl)-l-methylvinyl]-23,25-dim^ 

13,19,21,27-tetramethyl-ll,28-dioxa-4-azatricyclo[22.3.1.0 4,9 ]octacos-18-ene-2,3,10,16- 

tetraone, 

10 17-Allyl-l,14-dihydroxy-12-[2-(3,4-dihydroxy^ 

13,19,21,27-tetramethyl-ll,28-dioxa-4-azatricyclo[22.3.1.0 4 -']octacos-18-ene-2,3,10,16- 

tetraone, 

17-Ethyl-l,14-dihydroxy-12-[2-(4-hydroxy-3-methoxycyclohexyl)-l-methylvinyl]-23,25- 
dimethoxy-13,19,21,27-tetramethyl-ll,28-dioxa-4-azatricyclo[22.3.1.0 4 - 9 ]octacos-18-ene- 

is 2,3,10,16-tetraone, or 

17-Ally]-l,14-dihydroxy-12-[2<4-hydroxy-3-methoxycyclohexyl)-l-methylvinyl]-23,25- 
dimethoxy-1349,21,27-tetramethyl-ll,28-dioxa-4-azatricyclo[22.3.1.0 4,9 ]octacos-18-ene- 
2,3,10,16-tetraone. 

20 10. A method of prophylaxis of AIDS, which comprises administering a 
therapeutically effective amount of a derivative or homologue of 12-(2-cyclohexyl-l- 
methylvinyl)-13,19,21,27-tetramethyl-ll,28-dioxa-4-azatricyclo[22.3.1.0 4 - 9 ]octacos-18-ene 
to a patient infected with HIV. 

25 
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